A cystplastic cyst-subarachnoid shunt procedure using a ventricular catheter of Denver type shunt sys tem was performed in seven patients with non-communicating middle cranial fossa arachnoid cyst. The operation technique consists of: linear incision of the outer membrane of arachnoid cyst and intrusion into the cyst; followed by a 5 mm incision of both the inner membrane of the arachnoid cyst and the arachnoid membrane; insertion of a 2-3 cm length of the ventricular catheter, cut as required with silk thread bound around the midpoint of the tube, into the subarachnoid space; fixation of the tube to the arachnoid membrane by a silk thread with Weck clips; and finally suturing of the outer membrane of arachnoid cyst by a nylon thread. During the follow-up period of 3 months to 3 years after the operation, the symptoms were relieved in all patients, and no recurrence or complication was observed.
Introduction
Therapeutic methods for non-communicating mid dle cranial fossa arachnoid cyst can be classified as: cyst irrigation-cyst outer membrane excision,") open ing of the cyst-subarachnoid cavity,',', 13) and cyst peritoneal shunt.6'',1°) The cyst irrigation-cyst outer membrane excision method is associated with high in cidences of recurrence and complication by postoper ative subdural effusion, 11) and therefore is seldom car ried out now. Opening of cyst-subarachnoid cavity al lows treatment of the bridging vein on the brain sur face, 15) no requirement for foreign bodies,') and a low incidence of postoperative complication, 17) but recurrence due to adhesions frequently occurs.',') The cyst-peritoneal shunt has a low incidence of recurrence,") but postoperative complications are common,') including hematoma occurring mainly as subdural hematoma9) and low cerebrospinal fluid pressure syndrome" resulting from sudden reduction of pressure. 15) The pressure variable type shunt tube has been used recently to solve these problems.") Fur thermore, other complications such as shunt dysfunc tion, l"9°13) evulsion distress due to shunt depen dence, 18) and infection') have been reported. We propose a cystplastic cyst-subarachnoid (C-S) shunt procedure using a ventricular catheter of Denver type shunt system for the treatment for non communicating middle cranial fossa arachnoid cyst to solve the problems of recurrence and complica tions due to sudden reduction of pressure.
Materials and Methods
Seven patients were selected among those presenting at our department with middle cranial fossa arachnoid cyst during the period from January 1990 to December 1994. All seven patients had symptoms caused by the cyst, metrizamide computed tomography (CT) confirmation of no filling or slow filling and delayed clearance (non-communicating), and an epidural pressure of more than 12 mmHg measured immediately above the cyst. The five males and two females were aged 7-62 years old, with the cyst on the left side in five patients and the right side in two (Table 1) .
The C-S shunt was implanted via a craniotomy per formed immediately above the cyst. Linear incision of the outer membrane provided access to the inside of the cyst. The cyst cavity and the subarachnoid cavi ty were opened by making a 5 mm incision of both the arachnoid membrane and the inner membrane of the cyst adjacent to the internal carotid cistern under the microscope. A ventricular catheter of the Denver type shunt system was cut obliquely into a length of 2-3 cm from the tip as required for the individual patient and silk thread bound at the midpoint of the tube (Fig. 1) . The catheter was then inserted from the cyst cavity to the subarachnoid cavity. The silk thread suture was fixed to the arachnoid membrane with Weck clips. Finally, the linear incision of the outer membrane of the cyst was sutured with 7.0 ny lon thread (Fig. 2) . Fig. 2 Operative technique of C-S shunt. A 5 mm inci sion is made in both the inner membrane of the arachnoid cyst and arachnoid membrane of the carotid cistern (upper), and the shunt tube in serted into the subarachnoid space and fixed to the arachnoid membrane with Weck clips (mid dle), followed by suturing of the outer mem brane of the arachnoid cyst with 7.0 nylon thread (lower, arrowheads).
Results
The follow-up period was from 3 months to 3 years.
No recurrence or complication after the operation was observed, and the symptoms in all patients were improved. The cyst was reduced by 100% in five patients, and by 80% and 90% in one patient each. The midline shift disappeared in all patients.
A 7-year-old boy is a representative case (Case 4). The inner membrane of the cyst wall was clearly shown by T1-weighted magnetic resonance (MR) im aging before the operation, but CT 3 months after the operation revealed that the cyst was reduced by about 80% and the midline shift had also disap peared (Fig. 3) . Multiple intracerebral hemorrhages immediately af ter surgical excision of middle fossa arachnoid cysts 429-436, 1987 (in Japanese) 
